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Estimation on Energy Efficiency for Urea Treatment and Simultaneous H2 Production.
Energy Input: 3.0 V  0.029 A  40 min  3.6 kJ/Wh = 208.8 J
H(aqueous urea, 298 K) = 0.0312 mmol  15.3 kJ/mol = 0.47736 J
Energy Efficiency = 0.47736 / 208.8 100% = 0.2 %
H2 Energy = 0.06 mmol  2 g/mol  39 Wh/g  3.6 kJ/Wh = 16.85 J 
Daily urea production from a single person ~ 35 g
Energy Reimbursement from H2 Energy for Treating Urea of 35 g
= (16.85 J-H2  35 g-Urea) / (0.0312 mmol-Urea  60 g/mol-Urea) = 315 kJ









Fig. S1. Cyclic voltammograms in the absence and presence of urea (33 mM). Pt was used as a working electrode. Electrolyte: 0.1 M LiClO4; Scan rate : 20 mV/s.




Fig. S2. Effect of NO3- concentrations on the cathodic hydrogen production after 40 min-electrolysis. Ecell = 3.0 V, [NaCl] = 50 mM.



Fig. S3. Effect of urine-dilutions on the electrolytic hydrogen productions in 40 min-electrolysis of urea contained in urine. NaCl of 50 mM was equally added to all the diluted urine solutions. Ecell = 3.0 V.



